IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



o 



In re Patent Application of 
In-sung Kim efal. 
Serial No. [NE4?\fl 
Filed: August 18^2000 




Attn: Applications Branch 
Attorney Docke/No. SEC.747 , ^ 



For: SEMICONDUCTOR DEVICE HAVING SELF-ALIGNED CONTACT AND 
METHOD/DF FABRICATING THE SAME 

CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Sir: 

Applicants, in the above-identified application, hereby claim the priority date 
under the International Convention of the following Korean application: 

Appln. No. 1999-39837 filed September 16, 1999 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 
JONES VOLENTINE, LLC 
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Adam C. Volentine 
Registration No. 33,289 



12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 
Fax. (703)715-0877 



Dated: August 18, 2000 
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This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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[^EIs^SSl 670818-1162214 
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i^mi kr 
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^ *§--&}q #7)^ ^^JL, ^7] J£^<^ ^-71 3-1* #^ZL£] 7^«-# ^}c^ ^7l^ 

^^M, ^71 ^^zl^ tf^H £^ #^t}. ^. 

£ 9a 
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^] 

^-Br 7 r *]^r ^ zl ^l^«o>^{ Semiconductor device having 

self aligned contact and method for manufacturing thereof} 

£ l£ #efl 7)^1 ^Pf-^ sflli^- ^ #£3] 7l^s] 

£ 3a tfl^l £ 9dtt 4€- i4 ^l^^o) ^) x ^ 

£ 10 £ 16^: IxHg- ^2:^^ 2 ^AH]^- # 

±.7-} * ZL *flS«<HH tfl^; ^ASA-], ^>7]^1 
4^, #^ *fl€, *i<3^ sfl€ ti>^l 71^: ^1 ^^Sflc> th}. 
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^ sfl€^ ^n^Kr 33 3 o^^^^ji su^. # 7 ) v\ 

i3 ^l^l-^l^ «KE31 U=#<*ll ^^^o] £]j7 oi^, *KE^1 

<7> nj-e^ ^efl 7l^j ^Rl^ ^4 ^^x\ ?|i=. 3 

-^l iH^Hr §-^]^^r #2:SH -*H)*]-?I| 4iW4. 

< 8 > s. i ^ £ 21- %>2:^>^, «h£*fl 7l^rS] ^(10)^11 #^^^"(12)^: ^§W4. ZL 

4£-, ##^£*Kl2)ilW ^£^1 ^^(14), ^^.i =51] 

(16)7> 1&£*I] 71^(10) ^ofl ^ W ^, A^-^Z]-^^- ^A]^H # 

«-nT- srfl^o.^. £^^(18)* H^cfl, S^^(18)* 3XflBl^€r>7l ^ A>^1 <b] 

zl(16)7V B>^^r ^(£13 20 ^S)^- ^^B^s)^ ^^t).. 

<9> £ 16 \] WfS>f ^-o] sflBlol ^13] S-S]ZL(16)fi|- 21] Bio] H^B^l 

(18)°1 ^^}7\) ^15)^] *KE*)1 **H^M V]x}7\) ^ 

#eizi(16)4 £^1^(18) a>o]^ ^.es^o) # ± ±=. ^.eb^^ Aj-^A]^ o.^^, «VE*ll 
^>s] ^ ^£1- ^^i^ic]-. 3=3., sB€°l «HM^ ifl4) 

^ ^ 7l^^ 7^1 ^s]x] ^4^1, ^ *h£*fl ^*}<q 33 5= ^H] ^ 

^17} 544. 
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<10> ^ O] ol=Lji;4 -5}^ 7 } =£2} a^]^ 7}7) ^1 *V^} i^>» *H^S} 

<13> >g-7] 3. i« x-^sl x^r ^^.S^ ^ #7l £^ef<y^ #&-d\] t^I^ 

1€ ^ 

<15> ^-71 S^^^^r €-^4^, ^l^B}<y e^sfl^, ^-2.^ 7\) 

C]B. ^ f^H-id^ ^ 

<16> #7) S^^^r WlM^, ^ = 2^ SE^r f^fl^ ^ 

<17> iQ-xgc^ ^Efl<g=6(I ttj-g. l3VS.*f| i^} ^'SHH 4^-^, ^ 7l^M| £^ 

^«^r ^^tb^-. ^"7) S^^-g: tilM&J-O] ^Sj^, ^H-B^l ^aJJjE., d>J$.^ <3^, ^ 
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1999/1 1/19 



*r &*=h ^ 4^-, 3B^<^^o] $#*g hVe^ ^^o|] 1 #?M<ae)-g- ^^^cf. o) 

°H, #7} 1 #*HI<?i*ttH| #7l <£%Q *8#$£h #7] 

9l£r ^r£^l 333-5. ^7>f^ f^tifl-id, SJ^eJ-o] SE^ HjEef-o]^ ^ o|cf. ZL^rq-g-, # 7 j 

£#<g^£) #^ofl #7l *J| 1 f^<3^, #7l £^5}^1 ^ #7l 2 #^<3^ 

^l^^H #?1 Sl^^ ^^*Vuf. ZL 51 JlufA-], # 7 ] ^w.^ 

*fl£] # 7 1 £3leK14 #7"1 £^<^^^r ^tH}. 

#7l JE^Sl^ ^>A1 ^tg*H tg^^ ^5L o^Cf. ^7>i #7l *fl 1 #?M<3 

^#^1 #7] £^e}o]o] 7fl^# 7M^ Sj)^ ^A^^j-cf. ZLficf^ ^- 7 ] 7 fl^- 

vfl^ll #71 H^BKl^gr <§#^th 

#7l ^SKr cf-§-^ £°1 # W 214. 

#7] *fl 2 ^#*|£^#4) ^^S), #71 #%T% S^l # 

71 £#BK]jS] ^14^4 35141=. ^^4. ^ 4£-, #71 3flH,g- *\Ztv}^EL5L *M 

#71 ^| 2 f^^^M: #71 SL^Ef^ i^l^x}. H^JL^, #71 ^ 

2 f^^-i: ^zl-nl-i^^ #71 £^e}oI ^ #71 *fl l f^^-g- ^zJ-SM #7] 

^^-^l^^-^Tl^^^Cl-. 

#7l 2 ^HH aim* *g#^£|, #7l ^] # 

7] £^e}o]^ ^^Ltf *8##4. zl rf-g-, # 7 1 s})^^. ^ z}-n>^£i5. *H 
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#7l all 2 f^^^-i- #7] SL^eKI* 2t#Al?14. :n.s]Jn4 A 1, # 7 1 ^1 

1 f^^^J-i- ^^>^3.S. #7l iE^e}-^ #zt^-iL5.*] #7l 1 ^;g<£nj-g- 
^Al^lcf. 3.214^-, # 7 1 1 ^tt^^-i- ^z^M #7l £^^-§: i^#^l7l 

^#tt4. tt|-EM, #7l ^#^1^1 uf-g-, #7l srfl^-ar 

<23> # 7 1 €-^#^1 # J i L ^ ^^^-gr ^2]i4 €■ ?M «>^"2) 

<24> c^e. gfl^ofl n}^- tiV^^l ^> ^ ^£^1 7l ^ #^f 

d\] J^ego^ ^*}-C}-. #7l Wl^ej-o] S-gBsrH^ o^c^ol ^sflll, <3 

=efl«y Tfl o]E ^ f^Wfl^ ^ $14. 3. 4^", #7l H^^^o] t§#^ ti> 

5131 71 ^ #^1 »| 1 f^^^M: tb4. 4£% #7l ^1 1 f^^^MjMl #7l 

£^^«3f <g^^ £ ^e|-oi o. tg^^, # 7 1 ;EE#<g<34 ^°1 ^^1 ^ °l#Ji 

3. ^^SL^ ^#?b4. #71 JE^SJ-O}^ HlE2}o| i ^^ol Sfe ^*hWS *r &4. H 

#71 Sl^sl-^ofl ^ 2 f^^^ ^# 3. #7l 5i*l<83 #^1 

#71 ^ 1 f^^, #71 £#4^ *)1 2 ^#€£4 £ # 

71 #JjMl ^| 2 f^^^m-i- ^lTl^H ^ 3:4. ^tf-g-, # 

7l ^^1 *fl*J #71 H^^^ #71 S^^^-i: ££^4. 

<25> #7l 51*14^ t^A} ^^g- ^#^" ^ #7l *)1 1 

€^^-#^1 #71 #*}^ S^eKH fg^Jg 7 fl^«- 7>*lfe *|<34 Sfl^^- t§ 

^ W. ^€4^-, #71 7fl^-^l #7l ^O.S Sl^^ %j#*!;4. 

<26> #7l ^« $#«Hr 41-4 ^o] ^1^^ ^ 5U4- 
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<27> n^, #7] 2 #^>€^^H1 n&^r ^f>}S\, #7] ^ ^ # 

*}#iL4- €- 7>5L *fl3.^-g- 7}7]^ qs$$rt±. n r^g-, #7) ^ ^ # 

71 H^Sl-i: ^zM^BLS. #7l ^^-^ ^ofl ^ 2 f^^^, 

<28> ^-71 ^*Hr 4^-4 ^£ ^4. 

<29> ^7l *)] 2 ^#*i<S^HHl H^Sl^l ^ ^ ^ 

7>S >1|3.^-g- 7>^1^ 3ffl^# ^^=K H r%&, ^7} 

z[ P }Aas §H ^-71 *il 2 f^^^H: *]^H #7] 

*H ^-71 tJH *fl^# Tfl 2 ^^M^ ^ %7] ^^-^-5] S}^ofl 

<30> ^"71 e^«-8r ^ ^^^-4 €■ ti]-^-2l^Cf. 

<31> ol^lA^, ^-al^M *>7l ^ ^ ^-§7 

Efls. ^ 6>2fl^i^ #£*Hr 1-011 7 A°-£. n 

7>^1 7.H711 ^-i: €^«V>fl -g^i-71 ^^^^1^ ^J 0 !^ £^^1^ %■ 
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>^7l ^ %°\ ^7] tj-^ # SE^r ^oj] 3]^ ^7fl# ^5. 9XJL, ZL X[o)6\] 3 

^ 7fl^flS|^^ ^ 9X^. SfV, 51^ ^-2:*H •& 1^-8: #4*M1 H^f^l &°H, X 
*fl 7}^H1 ^ 3f^Hr ^ 5l££] ^HHl^ 51^ ol^fll- §71 

<32> o]^|- s. 3 a tflx] £ 9b» ^-a^H *l| 1 -^*HH #5131 aflSlh 

^ ^ <*M°1H £ 3a, 51 4a, 51 5a, 51 6a, 51 7a, 51 8a ^ 51 9a^ #^51 
#°1 JL ( 51 3b, 51 4b, 51 5b, 51 6b, 51 7b, 51 8b ^ 51 9b^r Y^r ^ ##51«-°1 i=K 

<33> 51 3a ^ 51 3bl- &2iZ}yi, ^ #5131 7}&e\ W(30)<H| 51^ <3 (31 )-§: ^^tb 

tf. t^g-, £^<g^(31)«>l *8^€ #51*11 7l#sj #^-(30W *)1 1 %^^d32)^ ^ 
^4. 5l^^^(31)^- tiimei-oi ^.Eflsflu, 3J;e.bK1 €-^3x|)^ ( <g<9, = 

7flo]E ^ £ ^ cH§^flA}^s!- ^-til^Rr #51*fl ^}$\ ^-f ofl^ f^H*^ ^ ^ 
1 ^^M<£^(32)^ ^s)^- #3*-^, ^Bl^ ^21^- -Sa^S^, 

USGCUndoppedSilicate Glass), BSGCBoroSilicate Glass)^, 
BPSGCBoroPhosphoSilicate Glass)^, PE-TEOS (Plasma Enhanced 
TetraEthylOrthoSilicate)^, TEOS^ Sfe 0 3 -TE0S^^ ^ $X^r. 

<34> n cf^-, ^ l #^^^-(32) #^1 51 ^, *r*8*M 

51*leK}(34)# $-S$tk 51#eKi(34)£: lr£#<>l 51^€ #3^3^, ^^m, 
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E *=KK34)* ***** *8* "1**1 ***** **** * = ?V 

£ 4a « £ 4b* £^°J(34)°1 <tt=4 ^ * 2 

USG*. BSC*, BPSG*. PE-TEOS*, TECS* ^ 0,-TTOS-Ml * 
flJM * 2 ♦,M««K36> ***** »* * 2 

**<36H « 4* *=« X** *«* ««*« * " 2 ***«* (36)Sl 

*«• «">* ,a ' W ** *'"* 

. ^Rl *** * 1 *« ***** **** * 

*** 4 2 *«■«*** ^ **** * 

*. *7l **** 4 2 ****** ***** ***** ** S 

***. -SM £***(34><>1 4 2 ** ***** <M * 
2 <Hf **««* W 4 2 4 2 ***** 

« 4 2 ** ****** *** *** ***** USG ° + 

BSC*. BPSG*. PE-TEOS*. TBOS* £fe 0 S -TB0S** * fl*. 

4 2 *****<36)* «** **• * 2 *a«W36>* *M *** *« 
(38)* **«M. 4 2 *a*«*C36>* WW 4 1 WiW 2 ^(W 2 )*s 



<37> 
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#Al*lth 4 1 3KWi)£ £^^°J(34)51 ^4(D)i^ 3711 3hit*\ 

(34)3 ^ (D H ^}7l^^7l nfl^l, ^*Kr *IW38)* W 

€■ ai-Ji* ^ Sa^l ^ *fl 2 f*&^(36) WO *fl€(38)* 

^V^m* ^ #W <84J« 5^^(34) 

^a>^7> 3* ^ *W, =9-^ *W38)3 H3.^°l £#3fe * 

E5a pJ £ 5b# sj|€(38)* «H *fl 2 

(36)* *\A®°-3.*\, 5^eK](34)3 * E^^«(34) 3^-3 2 

(40)* 2^*1*1^. ^71 ^^-g-^^r 5ife **** - 

*S.s^. *l 1 ^KWiH 5^*1(34)3 4i#(D) 

a7l nfl^fl, £ 5a°fl SL^IS 2*1 5=^*1(34)3 ^HMl ^ 2 *<M^3 
<£ «-(40)7> ^#€4. 

£6a ^ £ 6 b» %^\&, W% «(38) £ 5L^°J(34) ^HMl B-tt ^ 2 * 
tJ^^KSL 5a3 40 ^^}i3S *M £^$1(34)* W 

z^-i: fl* ^r-g-7>^» 9X*\^ 4 2 f^^Oe^t* 51^*1(34)* M 

-a^tf ^ flfe «J:^7>il: ^, *0 2 #*HI<33-(36H tflfc 5=^*1(34)3 q 

7^^m)7\ €■ 1^7}if Ai^*V4. nj-eH, £^BK1(34H #^^Bl^* "t-a-^ 
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^oflfe CF 4 SE^r CF 6 # f-^}^ »>|-7}±t ^7}^S. Aj-g-^j-jL, JE*leKl(34)ol 
^l-ff^r f-Jr^ $1^ ^ BC1 3 , BCI3+CI2, CCI4+CI2+BCI3 SiCl 4 +Cl 2 l- 

-fr«Hr ^r-S-7>i» ^-g-^ji, £^s}ol(34)ol ^ 3^ ^-fKKll $1tt ^g-f 

oflfe C 2 C1 2 F 2 , Cl 2 CCIF3I- ^-R-SRr «.>-§-7}^ ^z]-7>^S AV-g-^-ji, JE#eKl(34) 
°1 #°]^^r f-H-^ Si^r ^-f^ir CF4+O2, NF3+H2 Stt SF 6 +0 2 1- ^-H-*Rr 

CF 4 +0 2> NF 3> SF 6 +C1 2 ^ CF 4 +C1 2 «- tNS-3Hr ^>-§-7>i» ^ 7 }^S. Af-g-S}jL, £ 
^°J(34H t^>Jl 5Utt ^.foi]^ SF 6 # ^-fKRr ^z^fciS a> 

-g-^t)-. Aj- 7] A1Z|^-^^ ^>C^ £^5^01(34)01 ^S^, *fl 1 ^^^^ t #A]7l^ 

^E«*(42)ol ^ ^*(42)°1 ^A^^^oflA^ £^ef 01 (34)^-0] ^zj-sq 

<H $6] o>qEf, £^^(34) *l) 2 ^^M^CE 5a^ 40 

€ ufl^, €-^^(42)^ ^f*Ml ^Af^o] ^ ojt}. £^^(34)ol 

^^Jl M-^, 1 ^^^^"(32)^ ^#4(W 3 )^r 5. #2^1(51 5a^1 34 %2^)$\ <id^( 
S. 5a^ D t^)iL4 # ^M", ^^HMl S^JIS*), 1 

^^"(32)^ ^7} 5L$.^<&(34)2) ^(D)4 ^ fo S t#5]£^- ^ ^ £ 014. £ 
6a^] £Al^ h><4 ^-o] ^ 1 ^^^^.(32) o} ^^o] s^ej-o} (h 5a ^ 34 $^)o\ 
*i^CE 5a^ D 3.7] 14 zJ-£r ^(W 3 )^.S ^#5)71 nfl^oi £^e|-^l(34)^r ^ 

4^Rr ^^7]- ^S]^, £^^01(34)^. cjAj( £ 6b 0 #20^4. 

40> £ 7a ^ £ 7b«- 5a^ 34 #S)£| -^CE 5a^1 D 

3.7]^ ^ 6a^ W 3 #2:)^ 1 #^>^°i^-(32)# ^z^H 

(42)^1 <a^m^. ^71 ^z^^ ^z^j^^. £^ojo4 (31) ^ ^« S ^c] 3 
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oj tiV^^l-Cf. a o i- 7 ] £^^^(31)^r Hl^e}^] ^ejsflil, ^sSs., ±SL^ 

7)]°]!= ^ 5£fe ^tifl^d ^lsfe i*}^ ^ o. o|)^ f^Bfl*1 

^ ^ 5W. #7] *ll 1 #^r€^^(32)^r <*]zHKr ^4^^ °1*<H3 ^-^-fi- ^Mji oi 

^ £^^^(31)# 3)-^^^ 3.Bfl^(42)£l ^a>^1 ^j^cf. nij-^, 

^^*(42)ol £^^^(31)^- ^ £^ol(£ 5a^ 34 ^20^ 

£ 5a3 D # ^5- 9X^. =L^, <S#€ ^*(42)<>1 JE^E^l (34)^1 ^(D) 

^ €- £^^1- ^#Al?1cj- ^B^, <3#^ ^.^^(42)c»l S^^Ol)* 

#^7|^ ^ £*I2K!(34)S] #^(DH1 ^71^1^^ A>^o)]^ i^o] 



<4i> #7HH^ J£*l<^(31)» ii#^l7]^ ^^(42)# <^&| ^^^^-^1^1- 

^ 9X^-. =i^, ^» #°l7l 4^(38)-§r 

*H 2 ^^^^"(36), :E3leKl(34) ^ *ll 1 #?M<£^-(32)# ^H^S. ^]^H 
S.^^^(31)# ^^#(42)^r *§>^ &t}. SEtb, ^ 

€(38)# *ll 2 ^^^^-(36)-!: *|zHH £^5f , ?l(34)^ 

^ ^--f ^ *ll 2 Mr^^KE. 5a^ 40 kfAl?1 ^, *fl 

2 f^^-S^KS 5a^ 40 #S)-g: ±\^v}^3.S. «H ^^91(34) ^ *fl 1 ^*FS<3^ 
(32)^: £#^(31)-!- ^-ejl-(42)-g: *§>^ ^£ &£}-. 

<42> £ 8a ^ H 8b« 7a^1 38 ^20^1: ^1^^. 

^(31)« ^#A]7lfe ^*(42M- ^*Kr 4*cHH, 7a^ 38 ^S)^ 

^*Rr -B-711-^on ^«?*(42H J2.<*^ ^JE 5&JL, 5L#<3^(31H1 *><3#sj-B}- 
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o) ^^S\o] $X^r ^5L $X^. ^^M, ^*(42)^ #B^*H ^-7] ^-7l#^ ^ -x> 

5L#eKl(34)£] ^71^ ^ 9b^ 44 #20^ °1 

o] (34)^ ^ 9b^ 44 #20^ 711^^] €^M?ti ^ 

^ h>^1 i^S) rcfl-g-ojc]-. ^^(42)^ ^« S^^Rr 

<43> ^ ^Al^o]]^^ 2fl^(£ 7a^l 38 ^20^8: ^^*(42)# 

^|7ltb4. ^q-, 2 ^ai^CS. 5a^1 36 #2:)^ :E#bK1C£ 5a^ 34 % 

^ £3l=£Kl 5}-?-^ *H 2 f^^^CS 5a^l 40 % v 20* t±&, «> 

^(S. 5a^ 38 ^2:)^ *H7^ ^S. <&t}-. *n€C£. 5a^ 38 % v S)^r €■ 

^*(42)^r ^^^>7) ^ofl ^^Ml s)^ s ^-^*(42)^ ifl^-7> ^(JS! 5a^ 38 

%v s) -B-7ii-^oii ^ 5aq. a^, n&is. 

5a^ 38 ^20^: ^#(42)# oj^ofl ^SHr 3-f*H*r, ^*(42)* *$^*} 

JL \+ °1^M5L *fl 2 f^<£^-(36)°l £^^(34)^1 ^ofl + ^s., *fl 2 ^ 

*>£«3*K36)-§- 3^ "fl ^MIS ^*Rr ?H ti>^§>rf. 3)1*3^, ^*(42) 

*H 5a^ 38 ^20^- ^|7l^, ^*(42)<>1 ^3^r ^ 

<>H *ll 2 #^^^-(36)^1 nfl^-olcf. 
< 44 > £9a^£ 9b» %^*}&, €^*(42) vflJf ^ *)1 2 ^#^^-(36) -tf^l 

^ ^#^H: ^ W". ^^cfl, #7] ^^4-(42)^l^- ^^sj^ $1^, 
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zl ^£ ^» ^^W. #7] ^H^Itt^, =?- 

13 g:^ c^l^tiB ^.g. ^ o^rf. ^-7] #7)1^ £#^(34) 

5^5^(34)4 5i*I<3<*(31)» <3^Kr #5]zl(44)7} ^€4. -E^ 
zi(44)7> ^s)^, £#eKl(34)3i}- £^<S^(31)^H *>7l31€ &^o) t§^£t}. # 
7} JSL^^ ^^^71 *H1 ^ #&|zl(44)^ ^ 1 ^#S£*K32)^ ^^-i- ^*)?] 
Jl, #ein(44)# ^*Rr 1-^°] »1 1 #^^^(32)^-S a <M*>7l 

afl^H ^^(^lH^l)* ^5. -*7l *fls^ pJll-^ Ti/TiN ^£.3. ^ 

-S^ *r 5^. ^14, ^-7] wfleH ^1^^ Ti/TiN ^<L3. tb3J3*l d VMf-^r ■& 4 

<45> £ ^ofl ^ 1 ^AH]ofl 2)f>}*) *§>$S]^ ^ #B]ZL(44)^ £.31 2^1 

(34)1- «S|-£.^ ^^^cf. ^, ^7}^o\] 21 §H ^ £.*1bK1(34) 

^ nfl^g-ofl 51^2}- ol(34)l: ^ &^r31 ^3 ^AH<*fl 

44s- #&|n(44)fe £^^^(34)^4 M-^ofl ^^s] 7 ] *fl£-ofl J££BKl(34)lr 
^H^- ^§ ^ ^ l-ft]zL(44)7> 5^5^1(34)1: ^-g-SM nflS-cfl, ^ 1-^3. 
(44)^£-3leKl(34)^ ^7]^ ^ #&lzi(44)^ <>l^*l>fl €4. 

<46> S^r, £ #^5} 1 ^Al^oflAi ^S)£r #3^(44H ^O^^, XY^ ^ 5g 

^*>7fl ^(oj*}- '^^'ojs}- ^-)o^ ig^ol ^ #&)zl(44)s) ^ 
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^ n 0)0.^ s.^ 1^(44)7} ^*(42)^ § ^l^-i: 7} 

*H £^^(34)^1 ^d^iicf 3. 3.0.5. ^^5)^ ti>^, ^ 

<47> ol^-oflA^ £ 10 ifl*] £. 16-i- %^*H 14 €- ^} *flS« 0 Vl ?H tfl 

$ ^ 2 ^oilf. #>fl3Ml ^r£h «K£*|] #JfL6(| T^^^g- rf^ ^ £ 

#<g<3oj tgs$& iaV£*fl 7}^ #&*\) Tfl 1 ^^Br #31tt H 3a ^ £ 3b 

» *)1 1 ^*H*4 ^<a*M] *!*8^tK 

<48> 5- 10*1] £*13<H 1 #^^^(32)^ 

^(D)^l: ^l^Kr £€^(34')^- *H 1 -g*H4H <8^€ 

bKICS. 4a^ 34 ^Utt, £^5^-ol(£ 4a^ 34 £4=^ o.s. & 

31 #*H, 2 ^*HHH ^sjfe £^e)-^(34')^: *fl 2 ^-(W 4 )J13- ^(O')^^ 
*8^4. t^, ^-71 £^B^ol(34')^ »1 1 ^*H^^^#^ H 
^ W 5.^91(34' ^1 1 ^HHH 44 ^o] t}p>a] 3-g-*H ^ 

«fe ^£ 7>^S>4. 

<49> £ 11 3! 5. 12# £^e^- , ?1(34 , ) ^ *H 1 %H£<&^(.32)4\ A2% 

#^£4(36)^ *§^Rr *fl 1 ^*H4 ^^Wl ^Al^tk 4°H, #7] *fl 2 %-t!r 

€"34(36)4 ##4 ^(38)* S^^tf. ^€(38)4 a|sso] 3] 3 s. 

(W 5 )£ £^^(34')^ *H 2 ^-(W 4 )JiL4 ##4 sfl€(38)4 7>S.^ 

4 #(W 6 )£- £^^(34')^ XI 1 4(D)iL4aL7fl ^^4. 2fl^>^ s ^4^Hj 

^ ^4^r ^ 164 44 #204 ^JjMH 7.}7l^^€ ^8^«>7l ^^Ai 

33-17 




1019990039837 1999/11/19 

fe, £^^1(34')^ 103 O" %3i)Sr Q&a] ii#Al2] ^ ^ 

(38)-i: ^*H°> *>7] ^^-olcf. 
<so> £ 13 ^ 51 141- ^-S^, sfl^(38) ^ 5L*}e}<?l(34')^- ^ 7 -l4i3S ^ 

cjQj aiz}-^^ ^Al^H ^ 16^1 44^a)# 33*Rr 15^ 42 # 

5^ ^-f^flir CF 4 +H 2 , C 2 F 6 , C 3 F 8 Sl^r CHF 3 

^lxr CF4+O2+H2, C 2 F 6 , C 3 F 8 CHF3I- ^z^V^S. A>-g-^ ^o] a]-^-3i^>r}. 
<5i> ^ t 2 ^^r^^^(36)^r #7l ^lz^^o] ^ ^«§s)^, *]] 2 

^^(36)ol ^z^r^h £^^(34 , ) c »l £ 4€- ^ 2 ^^Hl^l 3 

«H ^sm*>7l^! ^^^h^^(34')^ ^}7l^l^cf. 4«H,:£ 

^s}-^l(34 , )°l o]^o)i^. H^^(34*)ol ^l^as 7l^>7fl ^4. S^l^Kl 

(34'H 7l^>^, £^^(34')^ ^^ofl 2 f^£*K36) 

6) AlZ]-£)^ #&|ZLl- 3.^^(42)0] ^£} 7 ] Aj^cf. ^z^^o] 7))^ ^1 

^sl^, 5L#sKl(34')£] ^^-^1 sfl^ ^ 2 ^#;i<£^(36H ^z^t^]-, Tfl 1 ^tV 
^^^-(32)^ ^7} ^1 1 ^*Hi£^(32)^ ^#^(w 7 )^r £^ef^l(34')^ # 

Ai^cf^ # ^5L ^tf. sfluM^, ^zj-D>^3<?l i^«?l(34 , )£ <^ 

7] *J)-g-°ltK S^l^, S^^S^l £^^(34')^ *fl 

1 ^^^^-(32)^: t#A]7l^ 7f^>4. H#2Ki(34')3 *fl£|*I 
*fl 2 ^#;i<2*K36H ^^<H] n^H, 3.^^(42)^ ^^ofl^ ^A>Tgol <g>S^'tj.. 
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<52> 



S. 15» %2i^, *l|€(38)4 S^Hf^(34')^- ^^>^5. *Hr #7) ^ 



7\}^rn*\ *l*8€i=K £#5^1 (34')^- *)zM^S5. *H t-l *!^> 

<*1 15^ 42 *t~M ^3 *ll 1 #^^^"(32)^- ^^4. 1 

^£^(32)7} nj-^, 15^ 42 x^7> <£#^tK *f| i 

<£^(32)# ^^^^ ^z^i^^r SL^^Ol)^ ^I^^l^. 

(31 H #7] *\^$o\] ^ 17^ 44 ^^Hf ^ 

*(42)^1 

<53> s. 16# #2:^, *ll 1 ^*HlS}- 3}1€(£ 153 38 %^)-8: *ll7i 

^JL q-Ai, ^^^m^ e«! #^l^-(44)» ^ #^n(44)7|- ^ 

s)^ ^*»*(42H^r ^sjo} &tj-. tcj-^i, a.^ #b!zl(44M- 

H^^-o.^ ^-^#(42)^1 Tifl^^- ufl, ^t^e^I ^o) ^ 

(44)7> $^5^, H^<^^(31)4 H^^(34 , MH^ 7>>7l^l #5]ZL(44) 

<54> *\) 1 ^Al^oflA^ Qo) 15^ 38 #a)£r ^^(42)# 3 

*(42)# *8^«Hr ^o] 6^2}, 2S]^1 aiz|^^- ^X\*}q ^^#(42)# ^£ 9X 

cf. ^, sfl€(38)^r ^4^3LS. ^fe *l| 1 ^A^°A 

(34')£| kf^l?J4. ^ sfl^* *}7]i5}jL \+ ^, £#2^1(34')^- 

£Hb 2 ^*1^H sfl^ 

(38)^- ^^*(42)# ^^*>7l ^ ^T^Kr 7J o.ofl^ *fl i ^AH<>j|^ ti>^ ^-o] 

^1 2 ^#€£^(36)^: ^ol ul-^^l-cf. 
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<55> #7HH^r £ 3a tfl*l £ 9b ^ S. 10 ifl*| J£ 16-ir #Jl*H £ tj)^- 

3tt ^i^-i: ^7>a]^ ^ &*\*\, tiv^i *a=#*m t 

^cf. J£*h £#<334 s^ej-o] o. c^Kr ^ #s1n7l- ^Hfe 3 



33-20 



1019990039837 1999/11/19 

(a) #HX1 # J i Lo fl H^^-i" $#*l-fe #31; 

(b) #7l H^^W *§#£ #£X1 71*^ ^^ofl xi 1 f^Hi^* *§^*H=- #31; 

(c) #7l X] 1 #*Hi<3^HHl #7l JSL^^ H^Bj-^l-i: *§#*Rr #31; 

(d) #71 H^sl-M ^ 2 f^^^M- ^*Kr #31; 

(e) #7l JE^^S} #JjM| ^€ #7l XI 1 f^M^, #7l H^BK! ^ #7l Xl 
2 f^Hi^-a: Xl^H #7l 5L^^ i^#*l 71 tg^sRr #711; ^ 

(f) ^-71 tfl^l #7l 51*1 #7l £#<3^# ^^Rr 
#31« £f-*Kr 3^8: ^-2.5. ^ #51X1 XldE:^. 

XI 1 ^ #7l (e) #31tt 

(el) #71 XI 2 ^#^^^-#°fl ^#^, #71 # 

71 i^e}^!^ ^#iL4 3.5.^ H^f^ #31; 

(e2) #71 sfl€^- *K #71 XI 2 f^^^ #7l 

Sl^eKl-i: ^#^171^ #31; ^ 

(e3) #71 XI 2 f^<£*M- ^14^35. «M #7l H^eK! £ #7l Xl 1 

f^^^M: ^i^H #7l Sl^^-i; i^l^lSr ^£-g: $#sHr #7111- i^Vfe 3 
^SLS. #51X1 ^>^1 XI . 
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[3^8-3] 

2 ^1 fl^W, W (e3) #7fc 

71 *)1 1 f^^^M: #7}1; ^ 

[3^4] 

2 S^r *fl 3 ^1 &<>H, #71 ^#^r it} €• 

*)1 2 ^- Sfe 3 ^1 &o^ f (e3) #31 #71 *J|7l*Hr # 

[37*8- 6] 

*H 1 ^1 ( C ) #31^ 

#71 *fl 1 #^<g^^l #71 £^^ol tg^3g 7fl ^# 7>^1^ ^<S^- 25]^^ <g 
#71 7fi^H #7l £^5}o]# ^#*Rr #3l# 3LtH*Kr 3# ^MJ #J£*ll 

[3^7] 

(a) 7)®$ #^-o)l JE^^* ^SJ-fe #31; 
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(b) #7l 2E#<3SH \&s.^ 7)%$ ^ i %-#%<$^ $^*Hr #t]1; 

(c) #7] 1 ^^^HMl #7] 3E^^^4 ^#<5>£l, #71 £ 
#<3^4 Jf^o] i^^l &■ ol^-o.^. *§>S*Rr cfTfl; 

(d) #7l JE#B}-<y#<i 2 f^^* ^#*H=r #31; 

(e) #7} J£*i<^ #^jMl #7] ^1 1 #^<£*h #7l S^e}^]sl #*I^g-ofl 
31 2 f^i^ ^ ^71 ^^-^ #^1 ^ 2 f^S^^Sr ^Tl^H 

^« ^#*Rr #31; ^ 

(f) #7] vfl^-oll *fl£] #71 £#£K!52f A Q V 7 ] SL^Cri^ 

#31* if-SRr 33 -ir ^H! ^ tiV^^l ^x}*) 
8] 

31 7 *cH SWi, #7l (e) #3l^r 

(el) #71 *fl 2 f^Hi<2^#o]l 3f)^^- ^ #71 ^ ^ # 

#■^•±4 7>3. ^JeL^ 7M^ ##n}- 3j) € o. ^gj.- ^ 

(e2) #7l 3X11 ^ ^ #7l £^B]-0]^- ^Zj-ofi^^ #7] ^^-W-51 #«- 

°fl 31 2 #^<a^ #7l cHd-¥-^lH 31 2 f^i<3^ ^ ^i-7l ^^^l 

*Pf°fl *§#^ 31 1 f^^ 1 ^ <*}^H #7l JHl^^-lr ic#A^l^ ^Bfl^ 

#31* if-^Rr 3# ^H) ^ ^f^l ^lls^. 

*fl 7 *M &oH, #71 (e2) #3fe 
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#7] «H #7] #^-g-£l #JjL6|| t$s$# 2 

#7l #z}-^ *(| 2 ^ #7l #*m H^H^-i: #7} #^£ 

^fli *fl£)3 *fl 2 f^<3^ ^ #71 #^£3 SR*-^ ^§#£ *)1 1 f^^^ *\^is} 
^ #7] ii#A]7l^ ^*Hr #« i^Rr ^-fr -^8 Sfe # 

10] 

4 7 ^ JE^r »1 8 %H1 5^1, ^1-7] #JjL ##*H ##3^1} e 3} 

"s ^8 £-.3. sr>fe #J£*)1 ±^ 

[^^8-11] 

*l) 9 #°H #71 #^€ 5:^0]^ ^#Al7l^r #711 ^Ml #71 sflEi-l: 

12] 

*fl 7 *J-°fl #71 (c) #7im 

#71 *fl 1 ##2|<£^#°11 #71 i^^l ^O.S #^d€ i^el-olol tg^Q 7fl^# 7> 

*l*r *il€# ^^Hr #711; 3? 

#71 7fl^H| #7l 4l^5l ^ 0.5. #*}£ S ^el-Ol^- tg^Rr #7ll# ItgfH ^ 
f^lS *Rr #5L*fl i^>Sl 
13] 

*ll 1 ^ Stt 7 #^1 &<>H, #7l 5L*l<3^-8: tilMeJ-oi 3.hB 3 )1c i ^n^o] seH3|] 
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[^^14] 

*\] 1 *l] 7 &<^1, # 7 ] £^h}^]^ a]EE}-o] ; ^JE-EK] £fe ##tif)#oi 

[^^J- 15] 

» ^"t^Rr te^l] &<>H, 

^"71 SBM ^JjL-g. ^ H ^71^ ^SM, #7] ^ =.3^0} 

[^^J-16] 

3«H 7->7l^l^ ^.o] 3# ^ *}±r ^71^1 ^.©j^ 7H^ *V£*)1 ^*}-. 

17] 

J£4*r €• 3# ^^-S ^>7l^l ^Uj^ 7>x)^ a>^] ^7.}. 

r^^i8i 

^1 15 &<>H, ^-7] £^^^-8: w]ee)-oi 3.En 3 ))^ ) ^c^o] 
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19] 

^ 15 &°H. ^-7] JE^^-gr y]E^o lj £ ^ ##^01 ^0 
5. *Kr ^7l^i ^u}^- 7}*]^ yvt^j 
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